Climate change threat has got a pronounced impact throughout the world. This study assessed the manifestations and extent of climate change in Merti district, Arsi zone, Oromia Regional state, Ethiopia. The study examined the indicators and perceptions of climate change by local farmers, and climate trend of the area. The study was based on key informant interviews, focus group discussions, household survey questionnaire and time series meteorological temperature and rainfall climate data. Respondents confirmed the variability in rainfall frequent delay, showing irregular patter both at the start and end of the rainy season which usually begin latter or end up earlier , unreliable distribution, erratic a general decreasing trend of rainfall was observed and an increasing warming trend with respect to temperature and abnormal conditions like occurrence of unseasonal, unusual and extreme high and low rain, occurrence of extreme hot and cold temperature, and frequent happening of drought and flood, forest and vegetation cover destruction and diminishing formerly existing wild animals, crop cultivation and livestock production decline are indicators of climate change and variability and burning issues for all the communities in the study area. The recorded time series meteorological temperature and rainfall climate data also showed an increasing trend in temperature and high inter-annual and intra-seasonal rainfall variability.
Climate change threat has got a pronounced impact throughout the world. This study assessed the manifestations and extent of climate change in Merti district, Arsi zone, Oromia Regional state, Ethiopia. The study examined the indicators and perceptions of climate change by local farmers, and climate trend of the area. The study was based on key informant interviews, focus group discussions, household survey questionnaire and time series meteorological temperature and rainfall climate data. Respondents confirmed the variability in rainfall frequent delay, showing irregular patter both at the start and end of the rainy season which usually begin latter or end up earlier , unreliable distribution, erratic a general decreasing trend of rainfall was observed and an increasing warming trend with respect to temperature and abnormal conditions like occurrence of unseasonal, unusual and extreme high and low rain, occurrence of extreme hot and cold temperature, and frequent happening of drought and flood, forest and vegetation cover destruction and diminishing formerly existing wild animals, crop cultivation and livestock production decline are indicators of climate change and variability and burning issues for all the communities in the study area. The recorded time series meteorological temperature and rainfall climate data (1990-2014) also showed an increasing trend in temperature and high inter-annual and intra-seasonal rainfall variability.
INTRODUCTION
Climate change threat has got a pronounced impact throughout the world particularly on social and natural environments, including forest cover and species bio-diversity [1] . According to different empirical studies disclose
Focus Group Discussion
The focus group discussions were made with a group of community representatives (eight to ten members) comprised of elders, men, women, the youths and government employee's, those who are directly or indirectly engaged or involved in agricultural service with farmers and administrative bodies. A checklist that included relevant information on indicators, manifestations, perceptions and impacts of climate change in the study area were the main points prepared to guide the discussion.
Household Survey
Structured questionnaires were developed to collect majority of the required quantitative data. The primary data regarding environment, indicators, manifestations, extent and perceptions of climate change was collected using semi-structured questionnaires.
Secondary Data
The secondary data were collected from relevant offices at zonal levels and district levels. Data collected on annual socio-economic reports, time series data sets on weather variables in the locality for at least 24 years of time series climate variable data i.e. is temperature and rain fall data from Meteorological Stations, damage reports, related documents from NGOs and mass organizations working in the community. The secondary data and information about common climate extreme events and related information on the impacts on agriculture sector and the consequences from related departments and institution were also collected. Different literatures including books, journals, reports and technical working papers were reviewed to identify the current situation of climate variability and impact on agricultural productivity (crops and livestock).
Data Analysis
The data collected was analysed by using Statistical Package for Social Science (SPSS, version 20) and Microsoft Excel Software (Version 10), and data was organized; results were presented in various statistical data analysis techniques such as descriptive analysis (frequency distribution tables showing the number of households corresponding to their answers usually expressed in percentages, mean, standard deviation) and chi-square tests were employed.
RESULT AND DISCUSSION

Indicators and Manifestations of Climate Change in Merti Woreda
Climate Related Indicators
The survey result indicated that, majority of the respondent household perceived the existence of climate change indicators in the study area (Table 1) . Most of the respondents about (92.7%) perceived increasing temperature, as well as 96.3% perceived that rainfall is decreasing with a great deal of variability at the start and end of rain season. As the survey result showed 78.3% of respondents witnessed the rain begin later than usual and also 85.3 % said rainfall end up earlier than usual. This study is in line with works of Biazen [7] who has stated that the increase in temperature attributed to the dry season to be longer and the main wet season to be shorten even fail, as well as the staring and the ending of rainy season becoming more intermittent as it may happen early or late, may supposed to stop early, even complete failure of both short and main wet seasons and become part of the dry season, sometimes in short period heavy rainfall followed by high rate of runoff,, erosive as result of poor vegetative cover. 
Bio-Physical Indicators
Some sorts of physical environmental indicators like drought occurrence and flood situations are nowadays presenting a challenge for farmers in the study area (Table 2) . Farmers in the survey result have showed that drought and flood problems are increasing from time to time. For this 81.7% and 77.5% of the respondents respectively said as they are facing challenges from increasing incidence of the above mentioned environmental shocks. These environmental shocks being most incidence of the present day climate related natural hazards affecting the country from time to time which is actually global issue however not sever as the countries like in developing countries in general, Ethiopia in particular [8] . In the present study area with regard to crop production and livestock productivity, the descriptive result depicted that 90.1% and 88.0% respectively confirmed decreasing trend of the two agricultural practices in the area. The various climate related shocks again resulting in an alarming crop yield decline. The rise in temperature impacted the crop growing seasons leading to increased food insecurity, causing an increasing rate of livestock disease vectors transmission and distribution. At the time of prolonged drought as a result of delay in the onset of rain crop land lost its moisture and unable to tillage, range land and forage biomass deficit which act as a consequence of livestock mortality, and lack of precipitation disrupt cultivation, making uncertain agricultural production, negatively impacting farmers. 
Local People's Perception of Climate Change Indicators and Manifestations
Temperature
The trend of temperature in the study area as the result showed was typically increasing as we go from top to down altitudinal basis. It is actually true that the low land part sense more the increase in temperature. In the lowland part of the area, 98.5% of the respondents perceived that the temperature is increasing alarmingly (Table   4 ). Depending what is now happening and what was also before in the midland and highland, respondents in the midland and highland 90.9 percent and 88.2%, respectively, agreed that the current temperature in their local environment is completely different from the previous environmental condition, this is actually from their experience of knowing the area through comparing the past and the present.
Rainfall
Rainfall distribution logically varies from place to place from time to time and from season to season.
Variability in the rainfall amount including its onset time and offset is indicative of climate change in Ethiopia in particular in the study area. The result of sample household interview reviled that there was a decrease in rainfall in the area over the last decades (Table 4) . Depending on the agro-ecological basis 83.8% of respondents in the highland and 94.5% in the midland witnessed a decrease in rainfall in the area. However: severity of rainfall fluctuation and decrease highly manifested in the lowland which as 98.5% of the respondents. 
Drought
Drought problem in many parts of the African continent particularly in sub-Saharan African countries is common. For instance, Ethiopia is commonly affected by the problem of recurrent drought. Drought in the study area varies according to the agro ecology. Although the problem occurs in the area, the lowland part is strongly affected by the phenomena. Accordingly, 97.1 percent of the respondents in the lowland observed that drought has become a challenge for their livelihood (Table 5) . Following the lowland, real problem of drought is also now affecting the midland and highland as such 80 and 67.6% respectively of the respondents observing the problem in their locality. In general, a higher proportion of respondents in the lowland area have perceived an increase in drought and flood occurrences whereas a substantial proportion of respondents in the highland areas reported no change for both. 
Natural Vegetation Cover
Another way of describing the extent of climate change in Merti was looking at the natural vegetation cover.
According to the respondents' observation of the area, the natural vegetations now are being converted in to crop land through deforestation because of population increase. Accordingly, 55.9% of the respondents agree that the natural vegetation cover in the highland has decreased while 44.1 % said it has totally diminished. The manifestation as we go from top to down is even worse. Concerning the midland agro-ecology, majority (69.1%) had observed that the natural cover has already diminished. The rest 30.9% also agree that it has decreased. The survey result showed that, the problem is manifested highly in the lowland, 76.5% of the respondents viewed that the vegetations diminished and 23.5% said it has decreased compared to what it used to be in the past.
Forest Cover
Forest availability is a problem in the world today. Respondents who are enough elderly were talk confidentially that the area lost its forest coverage completely ( Table 6 ). The problem of agriculture intensification followed by the population increment is mentioned as a greatest challenge for the forest of the area. Majority were responding by diminished for the availability of forest cover in the area such as 63.2, 67.3 and 82.4% respondents in the highland, midland and lowland respectively which is just clear indicative of the change of environment in the area.
With respect to the wild animals in the area under study as the descriptive result from the formal survey revealed that majority of the respondents in all the three agro ecological zones concluded as wild animals in the area are being diminished ( Table 7) . Availability of streams is also completely diminished in the lowland and 94.5% and 92.6% of the respondents in the midland and highland agreed that number of streams were being diminished (Table   7) . Note: **** signifies the level of significance at P<1%.
Human activities in the study area create greater causes of climate change impacts. Human activity is often directly related to the natural environment. Therefore to explain the link with climate change based on the study results in the area, for example, climate change might result in frequent crop failure and death of livestock so that people are forced to go to the forest to cope with the income crises, or, due to decrease in agricultural crop production, more and more people are getting a substantial part of the income from selling forest products which increase the pressure on the forest, or due to low productivity of agriculture local people need to cultivate larger farms to adequately supply their needs which increases the pressure on forestlands leading to higher rate of deforestation, or higher dependence on charcoal making increases the incident of forest fire in the area. More of the above explanations indicate the information from key informant in this regard which is in line with the survey result ( Table 9 ). The table below shows the most important human activities that are considered to be challenges to natural resources in Merti. However: respondents in the midland and highland practice production of timber while the lowlanders do not. This is because some forest cover is found in the highland and midland but not in the lowland known to do most charcoaling activities. 
Patterns and Trends of Local Climate from Meteorological Records
Climate Trend Analysis
The trend of climate change and variability in the study area was gradual. The compiled climate records of the local rainfall and temperature for Arsi Abomsa Merti station from 1990 to 2014 were obtained from the national meteorological agency, Adama branch. The daily maximum and minimum temperatures were converted in to monthly maximum and minimum then to mean annual monthly temperature finally to annual average temperature while the total monthly rainfall finally converted to average annual rainfall. The distribution of monthly average temperature and total monthly rainfall plotted in figure 1 . The monthly average temperature as projected from the figure shows rate of increasing alarmingly whereas intensity and frequency of total monthly rainfall found to dropdown in an alarming rate from time to time. As shown by figure 1 , the analysis result from Merti district
Metrological station recorded data , stated that the average monthly precipitation trend of the area has shown dramatic decline, and the monthly average temperature has shown an alarming rate of increase from (1990-2014). 
Rainfall Variability and Its Trend
Ethiopia is known by intricate patterns of rainfall [9] . The rainfall in the study area is highly variable both in amount and distribution. The study area has experienced frequent climatic shocks, extended drought and delay in the onset of rain, erratic and low precipitation, and heavy and un-seasonal rainfalls. Most of the rains in Ethiopia As can be seen from figure 2, the district has experienced years of a general decrease in average rainfall amount over the past 24 years. That is, 1991, 1995, 1998, 2000, 2002, 2005, 2007, 2009, 2011, 2012, 2013 
Rainfall Variability and Its Trend across the Seasons
Ethiopia is known by it's by modal rain. The rainfall varies across the seasons in different part of the country.
Therefore; generally speaking the country comprises of four seasons namely spring (tsedey) include three months September, October and November, Winter (Bega) a season known to be the most dry and hot including months December, January and February, autumn (Belg) the second most important season next to Kiremt in receiving rainfall and consist of March, April and May, and summer (kiremt) a season comprising of June, July and August, where most of the rain in the country received.
Rainfall Variability in the spring (Tsedey 1 ) Season
According to Ethiopian calendar category Spring (Tsedey) is the first annual category of the seasons. During this season the minimum amount of rainfall was (17.43 mm) recorded during 2002 and the maximum amount of rainfall was (147.97 mm) which was recorded in 1997 ( Figure 3) . While the total amount in this was 1694.28mm. 
Rainfall Variability in the summer (Kiremt 4 ) Season
The most important rainy season of Ethiopia is Summer (Kiremt) (June-September), the season before spring and next to autumn comprising of months June, July and August, which is most agricultural activities of the country done here. This season is also known as long (main) In addition to the increase in the maximum temperature the minimum temperature over the district also show increasing trend as well (Figure 13 ). There is a 0.03 0 C increase in the Marti's minimum annual average temperature since the last 24 years (1990-2014). The station data also disclose a warming trend in the annual maximum and minimum temperature over the last 24 years. As figure 14 below shows, the mean annual maximum and minimum temperatures for the study area coincides with mean annual temperature of the area in the entire three cases show increasing trend. In the local district, the years 1990, 1993 and 1994 were considered as minimum temperature whereas 1991, 1995, 1998, 2002, 2003, 2005, 2006, 2007, 2009, 2010, 2011, 2012, 2013 and 2014 were recorded maximum temperature seasons. In general, the recorded climatologically data of the 25 year in the District confirmed the report from the survey result from the respondents. The meteorological data result revealed the fact that the area is experiencing a greater variability in rainfall pattern across the district which generally confirmed with the fact obtained from the respondents. Majority of the respondents reported that temperature is increasing alarmingly, increased variability in rainfall pattern in most case begin latter and ending up earlier than usual showing a general decrease .The intensity and duration of drought aggravated, decreased soil fertility causing crop production and yield to drop down. The reduction in agricultural yield cause the peoples to search other income source utilizing the vegetation and forest in different forms like charcoaling, timber production, wood etc.
CONCLUSION
The study found the increasing extent of climate change in Merti. The gradual change of the local environment in the area is now accelerating and impacting the local people's livelihood. The local environment suffered from increasing trend of temperature which causes substantial warming across the district, and decreasing rainfall trend being more unreliable, erratic and unevenly distributed causing incidence of recurrent drought, flood, abnormal weather conditions extreme hot and cold temperature and rainfall, reduction in the agricultural production scheme, diminishing of wild animals were the most common indicators of manifestations and extent of climate change in the area. The result revealed that about 92.7 percent of the respondents perceived increasing temperature and 96.3 percent perceived decreasing rainfall with a great variability including at the start and end of rainy season in which case majority were witnessed as the rain begin later and end up earlier than usual. The interaction among varicose bio-physical environmental indicators also showed a drastic trend of decline. Respondents 90.1 and 88.0 percent respectively confirms a decreasing trend of both crop and livestock production in the area. As well as 81.7 and 77.5 percent of the respondents corroborate the fact that increasing trend of drought and flood situations from time to time. Therefore; community based participatory technology is most important, capacitating the local peoples with valuable immediate information, constraints like technological, institutional needs to be avoided, agriculture sensitive strategies need to be an integral part of government policies to assist farmers to adapt to the impacts of current and future climate change.
